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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Re- 
ccrmendea  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C. ,  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  r moves  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  envirorment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  sane  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  establish¬ 
ed  Guidelines,  the  Spillway  Test  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff) ,  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily  posing 
a  highly  inadequate  condition.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

location: 

USGS  QUAD  Sheet: 
Coordinates : 
Stream: 

Date  of  Inspection 


Potofrac  Creek  No.  2 
Virginia 
Stafford  County 
Stafford 

Lat  38°  23.2’  Long  77°  29.7* 
Tributary  to  Potomac  Creek 
1  May  1980 


Potomac  Creek  Dam  No.  2  is  a  zoned  earthfill  structure  about 
591  ft  long  and  37  ft  high.  The  principal  spillway  consists  of  a 
rectangular  concrete  riser  and  an  outlet  pipe  which  extends  through 
the  structure.  An  earth  emergency  spillway  is  located  at  the  left 
abutment  with  a  200  ft  bottom  width  and  3H:1V  side  slopes.  The  structure 
is  classified  small  in  size  and  is  assigned  a  significant  hazard  classifi¬ 
cation.  The  dam  is  located  on  a  tributary  to  Potomac  Creek  approximately 
seven  miles  north  of  Fredericksburg,  Virginia.  The  lake  is  used  for 
flood  control  and  recreation,  is  owned  by  Stafford  County  and  maintained 
by  the  Stafford  County  Sanitation  District. 

Based  on  the  criteria  established  by  the  Department  of  the 
Army,  Office  of  the  Chief  of  Engineers  (OCE) ,  the  appropriate  spill¬ 
way  Design  Flood  (SDF)  is  the  h  PMF.  The  spillways  will  pass  99  percent 
of  the  Probable  Maximum  Flood  (PMF)  and  198  percent  of  the  SDF  without 
overtopping  the  crest  of  the  dam.  The  spillway  is  judged  adequate. 


The  visual  inspection  revealed  no  apparent  problems.  There  is  no  routine 


maintenance  operation  program  and  no  warning  system.  It  is  reccrmended 
that  a  warning  system  be  established  and  the  maintenance  items  listed 
in  Section  7.2  be  accomplished  as  part  of  the  regular  maintenance 
program  within  the  next  12  months. 


Prepared  by: 


SCHNABEL  ENGINEERING  ASSOCIATES,  P.C./ 
J.  K.  TIMMONS  &  ASSOCIATES,  INC. 


Corrmonwealth  of  Virginia 


Submitted  by: 

'N 

Original  signed  toy. 
JAKES  A.  WALSH 

James  A.  Walsh,  P.E. 
Chief,  Design  Branch 


Reccrmended  by: 


Original  Signed  toyr 
Ronald  G.  Vann 

Sr^'1  Jack  G.  Starr,  P.E.,  R.A. 
Chief,  Engineering  Division 


HUG  ^9  1980 

Date: 


Approved: 


Original  signed  toys 
Douglas  L.  Haller 

Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 
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SECTION  I  -  PROJECT  INFORMATION 

1.1  General; 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety'  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  I  inspection  according  to  the  Reognmended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  VIII.  The  main  respons¬ 
ibility  is  to  expeditiously  identify  those  dams  which  may  be  a  poten¬ 
tial  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Potomac  Creek  No.  2  is  a  zoned 
earthfill  structure  approx imately  591  ft  long  and  37  ft  high.*  The 
crest  of  the  dam  is  14  ft  wide.  The  downstream  slope  is  approximately 
2.5  horizontal  to  1  vertical  (2.5:1)  .  The  upstream  slope  is  approximately  2.5 
horizontal  to  1  vertical  (2.5:1)  to  elevation  80.6  msl.  A  10  ft  wide 
berm  is  shown  in  the  design  drawings  (Plate No.  4,  Appendix  I)  between 
elevations  80.6  and  79.6  msl.  The  upstream  slope  continues  at  3  horizontal 
to  1  vertical  (3:1)  below  elevation  79.6  msl.  The  crest  of  the  dam  is 


at  elevation  102  msl. 


The  principal  spillway  consists  of  a  7.5  ft  x  2.5  ft  reinforced 
concrete  riser  inlet.  The  riser  is  connected  to  a  30  inch  diameter  rein¬ 
forced  concrete  outlet  pipe  which  runs  through  the  dam.  The  riser  crest 
overflow  weir  is  at  elevation  of  94.1  msl.  There  is  also  a  1.67  ft  x 
1.83  ft  rectangular  low  level  inlet  on  the  riser  structure  with  an 
invert  elevation  of  79.1  msl  which  establishes  the  normal  pool  elevation. 
A  30  inch  diameter  sluice  gate  in  the  riser  at  an  invert  elevation  of 
69.5  msl  is  used  to  lower  the  pool  level.  The  outlet  pipe  has  a  length 
of  200  ft  and  an  invert  elevation  at  the  outlet  structure  of  67.1  msl 
(See  PlateNo.  7,  Appendix  I) . 

An  emergency  spillway  consisting  of  trapezoidal  earthen  channel  is 
located  at  the  left  abutment,  having  a  crest  elevation  of  95.1  msl.  The 
emergency  spillway  has  a  200  ft  bottom  width,  side  slopes  of  3  horizontal 
to  1  vertical  (3:1)  and  is  located  in  a  cut  section  (See  Plates  No.  2 
and  3,  Appendix  I)  . 

1.2.2  location :  Potomac  Creek  Dam  No.  2  is  located  on  a  tri¬ 
butary  of  Potomac  Creek  approximately  seven  miles  north  of  Fredericks¬ 
burg,  Virginia  (See  Plate  No.  1,  Appendix  I)  . 

1.2.3  Size  Classification:  The  dam  is  classified  as  a  "small" 
size  structure  because  of  the  height  of  the  dam  and  the  lake  storage 
potential . 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural  area; 
however,  based  upon  the  proximity  of  several  inhabited  structures 
(motel  and  cormercial  facility)  located  several  miles  downstream,  the 
dam  is  assigned  a  "significant"  hazard  classification.  The  hazard 
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classification  used  to  categorize  a  dam  is  a  function  of  location  only 
and  has  nothing  to  do  with  its  stability  or  probability7  of  failure. 

1.2.5  Ownership:  The  dam  is  owned  by  the  Stafford  County  and 
maintain  ad  by  the  Stafford  County  Sanitation  District. 

1.2.6  Purpose:  Flood  control  and  recreation. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed 
and  constructed  under  the  supervision  of  the  United  States  Department 
of  Agriculture  (USDA) ,  Soil  Conservation  Service  (SCS) .  Tne  structure 
was  constructed  by  Draper  Construction  Company  and  Branch  and  Associates, 
Inc.  and  completed  in  1972. 

1.2.8  Normal  Operational  Procedures:  The  principal  spillway  is 
ungated;  therefore,  water  rising  above  the  crest  of  the  riser  inlet 
is  automatically  discharged  downstream.  Normal  pool  is  maintained 
at  elevation  79. 5±,  which  is  slightly  above  the  crest  of  the  orifice. 
Flood  discharges  which  cannot  be  absorbed  by  storage  and  the  riser 
flow  through  the  emergency  spillway  at  pool  elevations  and  95.1  msl. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  drainage  area  is  2.35  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  known  flood  is 
not  known. 

Principal  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  102)  115  CFS 

Emergency  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  102) 
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10,000  CFS 


1.3.3  Para  and  Reservoir  Data:  See  Table  1.1,  below: 


Table  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Storage 


Item 


Elevation 

feet 

msl 


Area  Acre  Watershed  Length 

Acres  Feet  Inches  Miles 


SECTION  2  -  ENGINEERING  DATA 

2.1  Design:  The  dam  was  designed  and  constructed  under  the 
direction  of  the  USDA,  Soil  Conservation  Service  (SCS)  and  was 
sponsored  by  Stafford  County,  Virginia.  "As  built"  drawings  and 
design  data  are  available  in  the  office  of  the  State  Oonservationist, 
U.  S.  Soil  Conservation  Service,  Federal  Building,  Roam  9201,  5th 
and  Marshall  Streets,  Richmond,  Virginia  23240. 

A  subsurface  investigation  was  conducted  at  the  site  by  the  SCS 
during  the  initial  design  stages.  The  investigation  consisted  of 
seismic  and  resistivity  surveys  in  the  foundation,  and  excavation  of 
75  test  pits.  Subsurface  profiles  and  a  report  of  the  investigation 
with  foundation  recommendations  were  prepared  based  upon  geologic 
field  reconnaissance,  test  pit  data  and  laboratory  testing.  A  copy 
of  the  geologic  report  is  included  as  Appendix  VI.  Subsurface  pro¬ 
files  are  shown  on  Plates  No.  3,  4  and  5  of  Appendix  I. 

The  dam  is  a  zoned,  compacted  earthfill  embankment.  The  earth 
fill  requirements  shown  on  Plate  No.  4,  Appendix  I,  specify  that 
sand,  silt  and  clay  materials  classifying  as  SC,  ML  and  CL  be  used 
in  the  core  or  Zone  1  of  the  dam.  Soil  classification  is  by  the 
Unified  Soil  Classification  System,  ASTM  D-2487.  Hie  remainder  of 
the  embankment  was  constructed  with  assorted  combinations  of  gravel, 
sand,  silt  and  clay  classifying  as  GC,  04  and  SM.  Di f f erentation  of 
materials  during  construction  was  expected  to  be  difficult  and  no 
distinct  boundaries  between  Zones  I  and  II  were  anticipated  during 
construction  (Sheet  6,  Appendix  IV) .  "As  built"  embankment  slopes 
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for  both  zones  are  also  illustrated  on  Plate  No.  4,  Appendix  I. 

A  review  of  design  data  indicates  the  dam  is  founded  on  over¬ 
burden  and  includes  a  cutoff  trench  which  extends  through  sand 
and  gravel  to  preconsol ida tad  clays  and/or  sandstone  bedrock. 

The  cutoff  also  extends  to  the  same  materials  in  both  abutments. 

No  permeability  test  data  was  included  with  the  information  reviewed; 
however,  material  beneath  the  gravelly  stratum  was  described  as  being 
"slowly"  permeable.  Details  of  the  cutoff  trench  are  provided  on 
Plate  No.  5,  Appendix  I. 

A  positive  cutoff  was  not  certain;  therefore,  an  internal  drainage 
system  was  constructed  in  order  to  collect  seepage  and  control  the 
phreatic  surface  within  the  embankment.  This  drainage  system 
consists  of  300  ft  of  6  inch  perforated  corrugated  metal  pipe  (CMP) 
enclosed  in  an  envelope  of  coarse  drain  fill  extending  into  the 
foundation  soils.  Collected  water  passes  through  two  6  inch  non- 
perf orated  CMPs  to  the  plunge  pool.  (See  Plate  No.  6,  Appendix  I) . 

Six  reinforced  concrete  anti-seep  collars  (See  Plate  No.  7,  Appendix 
I)  were  installed  around  the  principal  spillway  pipes  and  spaced 
at  20  ft  intervals  in  order  to  control  any  potential  piping  problems 
along  the  pipes. 

The  principal  spillway  was  designed  as  a  drop  inlet  structure 
consisting  of  a  two-stage  reinforced  concrete  riser  and  a  30  inch 
diameter  reinforced  concrete  outlet  pipe.  A  riprapped  plunge  pool  was 
included  at  the  outlet  end  of  the  conduit  to  dissipate  the 
energy  of  high  velocity  discharge.  "As  built"  details  are  shown 
on  Plate  No.  7,  Appendix  I. 


The  emergency  spillway  is  located  in  a  gently  sloping  hillside 
in  the  abutment.  The  spillway  is  a  200  ft  wide  trapezoidal  earthen 
channel  bounded  by  3H:1V  cut  slopes.  The  spillway  is  basically  in 
cut  materials;  however,  specifications  required  that  the  bottom  of 
the  spillway  be  undercut  1  ft  and  replaced  by  fill  compacted  to 
95%  of  maximum  dry  density  per  ASU4  D-698.  Details  of  the  spill¬ 
way  section  are  given  on  Plates  No.  2  and  3  of  Appendix  1. 

The  design  report  and  supplementary  data  provided  by  the  SCS  in¬ 
cludes  detailed  laboratory  test  data  describing  the  physical  properties 
of  the  materials  used  to  construct  the  embankment.  Shear  strength 
parameters  used  in  design  for  the  axibankment,  and  foundation  material 
were  determined  by  direct  shear  and  consolidated  undrained  triaxial 
compression  tests  as  follows: 


SECTION 


SHEAR  STRENGTH  PARAMEKTTERS 
Ancle  of  Internal  Friction  Oohension 


Embankment 

SM 

*'ds  =  35*5° 

c' 

=  375  psf 

CL 

0  T  -  23.00 

c 

=  575  psf 

ML 

0  T  =  14.0° 

c 

=  725  psf 

SM 

0  T  =  34.0° 

c 

=475  psf 

Foundation 

Sandy  Soil 

*'ds  "  36*°° 

c' 

=  225  psf 

Clay 

0co=  °° 

c 

=2500  psf 
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The  Swedish  Circle  Method  of  Analysis  wa1-  used.  The  data  included 
in  Appendix  V  indicates  an  evaluation  of  1)  the  sudden  drawdown  case 
(I) ,  and  2)  the  steady  seepage  case  (III)  were  performed.  Cases  I 
and  III  analyzed  are  in  accordance  with  Reference  1,  Appendix  VIII. 
The  upstream  slope  was  checked  for  sudden  drawdown  for  each  pair 
(0,  c)  of  embankment  design  parameters.  The  parameters  giving  the 
lowest  factor  of  safety  were  used  to  check  the  downstream  slope  for 
steady  seepage.  No  berm  and  no  foundation  drain  were  assumed  in  the 
downstream  slope  analysis.  Apparently  only  total  strength  parameters 
were  utlized  in  a  total  stress  analysis. 

2.2  Construction;  The  construction  records  were  not  furnished 
by  the  SCS  office  in  Richmond,  but  they  are  available  from  the  SCS 
office  in  Washington,  D.C. 

2.3  Evaluation:  "As  built"  drawings  are  representative  of  the 
structure.  There  is  sufficient  information  to  evaluate  foundation 
conditions  and  embankment  stability. 
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SECTION  3  -  VISUM,  INSPECTION 

3.1  Findings;  At  the  time  of  inspection,  the  dam  was  in  good 
condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  1  May  1980  and  the 
weather  was  partly  cloudy  with  a  temperature  of  60°  F.  The  pool 
and  tailwater  levels  at  the  time  of  inspection  were  79.5  and 
65.3  msl,  respectively.  This  corresponds  to  normal  pool  and 
tailwater  elevations.  Ground  conditions  were  wet  at  the  time 
of  inspection.  Previous  inspections  have  been  made  by  the  Soil 
Conservation  Service  as  part  of  their  annual  inspection  and  re¬ 
ports  of  the  inspections  are  included  in  Appendix  VII. 

3.1.2  Dam  and  Spillway:  The  embankment  slopes  were  covered 
with  2  to  3  ft!  tall  grass  and  included  scattered  iitmature  trees 
less  than  3  inches  in  diameter  (See  Photos  No.  1  and  2,  Appendix  II) . 
The  crest  of  the  dam  was  sparsely  vegetated  and  included  some  rutting 
as  a  result  of  vehicle  traffic  (Photo  No.  2,  Appendix  II) ,  Field 
measurements  indicate  both  the  upstream  and  downstream  slopes  are 
approximately  2.5H:1V.  A  10  fti  wide  berm  occurs  slightly  above 
pool  level  along  the  toe  of  the  upstream  slope.  The  dam  appears 

to  be  constructed  with  various  combinations  of  sand,  silt  and 
gravel  which  visually  range  from  SM  to  04  in  accordance  with  Unified 
Soils  Classification  Systan.  No  surface  erosion  was  noted  on  the 
anbankment  slopes . 

Two  wet  or  saturated  areas  were  enountered  along  the  toe  of 
the  downstream  slope.  The  first  is  located  at  about  the  same 
elevation  as  the  top  of  the  principal  spillway  outlet.  This  area 
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is  roughly  50  ft  long,  25  ft  wide  and  begins  25  ft  left  of  the 
outlet.  No  flow  or  discoloration  of  water  was  observed.  This 
area  is  believed  to  represent  ponded  water  from  recent  rains. 

The  second  area  is  a  225  ft±  long  saturated  zone,  which  occurs 
to  the  right  of  the  outlet,  along  the  toe  of  the  downstream  slope. 
This  saturated  condition  is  the  result  of  water  flowing  at 
approximately  5  gpm  from  a  spring  located  immediately  downstream 
frcm  the  sribankment  toe.  This  water  flows  down  gradient  along 
the  toe  of  the  slope  toward  the  plunge  pool.  The  area  of 
saturation  increases  to  a  width  of  25  ft!  near  the  outlet.  Both 
saturated  areas  are  illustrated  on  Sheet  1  of  Appendix  III. 

Both  abutments  were  well  vegetated  and  only  scattered,  shallow 
erosional  gullies  (less  than  1  ft  deep)  were  noted  along  the 
anbahkment-abutment  contacts.  Surface  soils  in  the  surrounding 
area  include  alluvial  and  terrace  deposits,  which  consist  basically 
of  assorted  cantoinations  of  sand,  silt,  clay  and  gravel  materials. 
Bedrock  was  not  exposed  at  the  site.  No  faults  were  observed  in 
the  field  during  this  inspection  and  geologic  maps  of  the  area  do 
not  shew  the  presence  of  faults  in  the  irmediate  vicinity. 

The  riser  structure  and  outlet  pipe  showed  no  signs  of  deterior¬ 
ation  and  were  functioning  properly  at  the  time  of  inspection.  The 
emergency  gate  was  reportedly  in-  good  condition.  The  6  inch  CMP 
drain  pipe  present  on  the  left  side  of  the  outlet  pipe  appeared  to 
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be  blocked  with  sediment.  The  right  drain  pipe  was  passing  water 
at  2  gpmi  and  appeared  to  be  functioning  properly.  The  plunge 
pool  riprap  was  intact,  indicating  no  signs  of  movement  or  erosion. 

The  emergency  spillway  at  the  left  abutment  consists  of  a 
vegetated  earthen  channel  with  3H:1V  side  slopes.  Tall  grass  2 
to  3  ftt  high  was  growing  in  the  channel  and  on  the  adjacent  slopes. 
A  small  group  of  pine  trees  were  present  near  the  end  of  the  dis¬ 
charge  channel  along  the  base  of  the  left  cut  slope  (See  Photo  No.  3, 
Appendix  II) .  Only  minor  surface  erosion  was  noted  in  the  channel. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris 
and  the  perimeter  was  vrooaed.  Tne  reservoir  is  located  in  a  broad 
valley  with  side  slopes  at  approximately  3H:1V.  Sediment  build-un 
was  observed  in  the  upper  reaches  of  the  reservoir. 

3.1.4  Downstream  Area:  The  downstream  channel  is  located 
in  a  broad  heavily  vrooded  valley  which  included  a  250  ft-  wide 
floodplain.  Approximately  two  miles  downstream  where  Potomac 
Creek  crosses  U.  S.  Route  1,  there  is  a  motel  and  acmmercial 
facility  about  10  ft  and  12  ft,  respectively  above  the  streambed. 

3.1.5  Instrumentation ;  No  instrumentation  (monuments , 
observation  wells,  piezometers,  etc.)  was  encountered  for  the 
structure.  A  staff  gage  does  not  exist  for  this  structure. 

3.2  Evaluation :  Overall,  the  dam  was  in  good  condition  at 
the  time  of  the  inspection.  Corrective  maintenance  and  vegetative 
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control  are  performed  as  the  need  arises.  Uncontrolled  growth 
encourages  the  development  of  deep-rooted  vegetation.  This  type 
of  growth  urder  certain  conditions  can  encourage  piping  within 
the  erbankment.  Also,  excessive  growth  inhibits  effective  visual 
inspections  of  the  dam.  A  routine  maintenance  program  should  be 
initiated  for  this  structure.  The  embankment,  including  its  crest, 
slopes  and  anergency  spillway  should  be  mowed  at  least  once  a  year, 
but  more  preferably  twice  a  year.  Trees  presently  growing  in  the 
embankment  and  in  the  emergency  spillway  should  be  cut  to  the  ground. 
The  crest  of  the  dam  should  be  reseeded  or  paved  in  attempt  to  control 
surface  erosion.  The  minor  surface  erosion  observed  along  the  em¬ 
bankment-abutment  contacts  does  not  require  any  attention. 

The  saturated  area  located  to  the  left  of  the  outlet  pipe  is 
believed  to  be  the  result  of  ponded  surface  runoff.  It  is  re- 
ccrrmended  that  this  area  be  monitored  during  routine  maintenance 
operations  in  attempt  to  verify  that  it  is  not  the  result  of 
seepage  through  the  embankment.  The  saturated  area  located  to  the 
right  of  the  outlet  is  the  result  of  flow  from  a  nearby  spring. 

This  saturated  condition  is  not  believed  a  hindrance  to  normal 
performance  of  the  dam. 

The  outlet  pipes  and  intake  structure  are  in  good  structural 
condition.  All  operating  appurtenances  are  functionally  good. 

The  left  6  inch  CMP  drain  should  be  cleared  and  a  staff  gage  should 
be  installed  to  monitor  water  levels. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1  Procedures :  Potomac  Creek  Dam  No.  2  is  used  for  flood 
control  and  recreational  purposes.  The  normal  pool  elevation  is 
maintained  by  a  low  level  inlet  acting  as  the  principal  spillway.  Water 
automatically  flows  over  the  inlet  at  rates  corresponding  to  the  lake  level. 
Floods  which  cannot  be  absorbed  by  storage  pass  through  the  emergency 
spillway. 

4.2  Maintenance  of  Dam  and  Appurtenances :  Maintenance  is  the 
responsibility  of  the  owner.  Maintenance  consists  of  intermittent 
inspection  and  the  removal  of  debris,  mowing  of  vegetative  cover, 
and  repair  as  recruired.  Routine  maintenance  is  not  performed  as 
indicated  by  the  previous  inspection  reports. 

4.3  Warning  System:  At  the  present  time  there  is  no  warning 
system  or  evacuation  plan  for  the  dam. 

4.4  Evaluation:  The  dam  and  appurtenances  are  in  good  operating 
condition;  however,  maintenance  of  the  dam  is  inadequate.  A  routine 
maintenance  program  should  be  developed  for  this  structure,  and  records 
maintained  of  all  maintenance  and  operational  procedures  for  future 
reference.  An  emergency  operation  and  warning  plan  should  be  developed. 
It  is  recommended  that  a  formal  emergency  procedure  be  prepared  and  fur¬ 
nished  to  all  operating  personnel.  This  should  include: 

a.  Hew  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation 
frem  the  downstream  area  is  necessary. 


SECTION  5  -  HYDRAULI CS/HYDROLOGIC  DATA 

5.1  Design:  Potomac  Creek  Dam  No.  2  was  designed  by  the  Soil 
Conservation  Service  (SCS)  as  a  single-purpose  dam  and  complete  hydro- 
logic  and  hydraulic  data  are  available  including  stage-discharge,  stage- 
storage,  stage-area,  inflow  hydrograph  and  flood  routing  data.  This  structure 
is  a  Class  "C"  dam  according  to  the  SCS  classification  method. 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience:  According  to  Mr.  Don  Fanner  (USDA,  SCS)  , 
a  maximum  pool  elevation  has  not  been  observed. 

5.4  Flood  Potential:  In  accordance  with  the  established  guide¬ 
lines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  (flood  dishcarges  that  may  be  expecred  from  the  most  severe  combination 
of  critcial  meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region) ,  or  fractions  thereof.  The  Probable  Maximum  Flood 
(PMF) ,  h  PMF  and  100  Year  Flood  hydrographs  were  developed  by  the  SCS 
method  (References  4,  5  &  6,  Appendix  VII) .  Precipitation  amounts  for 

the  flood  hydrographs  of  the  PMF  and  the  100  Year  Flood  are  taken  from 
U.  S.  Weather  Bureau  Information  (References  5  &  7,  Appendix  VII)  . 

Appropriate  adjustments  for  basin  sixe  and  shape  were  accounted  for. 

These  hydrographs  were  routed  through  the  reservoir  to  determine  maximum 
pool  elevations. 

5.5  Reservoir  Regulations:  For  routing  purposes,  the  pool  at  the 
beginning  of  flood  was  assumed  to  be  at  elevation  80  msl.  Reservoir 
stage-storage  data  and  stage-discharge  data  were  determined  from  the  design 
report  and  verified  for  pool  elevations  up  to  102  msl.  Above  pool  elevation 
102  msl  stage-storage  data  was  extrapolated  from  the  existing  curves  and 
stage-discharge  data  was  computed  for  the  non-overflow  section  along  with 
extrapolation  of  stage-discharge  curves.  Floods  were  routed  through  the 

reservoir  using  the  principal  spillway  discharge  up  to  a  pool  storage. 
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elevation  of  95.1  msl  and  combined  principal  and  erriercency  discharges 
for  pool  elevations  above  95.1  msl  and  ocrribined  spillways  and  non- 
overflcw  section  for  pool  elevations  above  102  msl. 


5.6  Overtopping  Potential;  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The 
results  for  the  flood  conditions  100  Year  Flood,  h  PMF  and  PMF  are 
shown  in  the  following  Table  5.1: 

Table  5.1  RESERVOIR  PERFORMANCE 

Hydrograph 


5.7  Reservoir  Emptying  Potential;  A  30  inch  diameter  gate  at 
centerline  elevation  71  msl  is  capable  of  draining  the  reservoir  throuah 
the  outlet  culvert.  Assuming  that  the  lake  is  at  normal  pool  eleva¬ 
tion  (79.6  msl)  and  there  is  2.5  cfs  inflow,  it  would  take  approximately 
one  day  to  lower  the  reservoir  to  elevation  71  msl.  This  is  equivalent 
to  an  approximate  drawdown  rate  of  3.6  ft/day  based  on  the  hydraulic 
height  measured  from  normal  pool  to  the  invert  of  the  drawdown  pipe 
divided  by  the  time  to  dewater  the  reservoir. 

5.8  Evaluation:  The  U.  S.  Army,  Corps  of  Engineers,  guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  a  small  size 
significant  hazard  dam  is  the  100  Year  Flood  to  k  PMF.  Because  of  the 
risk  involved,  the  h  PMF  has  been  selected  as  the  SDF.  The  spillway  will 
pass  99  percent  of  the  PMF  without  overtopping  the  crest  of  the  dam 

(198  percent  of  the  SDF) . 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  development. 
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SECTION  6  -  DAM  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  is  located  along  the 
western  edge  of  the  Coastal  Plain  Physiographic  Province  of  Virginia. 
The  floodplain,  right  abutment  and  adjacent  hillsides  are  underlain 
by  preconsolidated  clays  and  sandstone  bedrock  belonging  to  the 
Patuxent  Formation  of  Cretaceous  Age.  The  left  abutment  is  underlain 
by  marine  sands  and  gravels  of  Pliocene  to  Pleistocene  Age.  All  of 
these  formations  dip  gently  eastward.  Available  geologic  maps  of  the 
area  do  not  indicate  the  presence  of  any  faults  in  the  site  vicinity. 
Site  geology  is  presented  in  more  detail  in  the  Design  Geologic  Report 
vhich  is  included  as  Appendix  VI. 

No  permeability  test  data  was  included  with  the  information 
reviewed.  However,  subsurface  and  laboratory  test  data  indicate  that 
the  overburden  materials  probably  possess  low  to  high  natural  perme¬ 
abilities.  It  was  reccnmended  in  the  design  report  that  the  cutoff 
extend  through  gravel  materials  to  the  underlying  low  permeable 
materials  ,  which  probably  refers  to  the  clays  and  sandstones  of 
the  Patuxent  Formation . 

A  consolidation  test  performed  on  a  sample  of  highly  plastic 
clay  (CH)  indicated  that  this  material  has  been  preconsolidated  to 
loads  in  excess  of  those  which  would  be  applied  by  the  constructed 
embankment.  Other  foundation  materials  were  expected  to  consolidate 
scmewhat  when  loaded,  hcwever,  the  consolidation  potential  of  the 
foundation  material  was  expected  to  be  lew  and  differential  settlement 
was  not  expected  to  be  a  problem.  Approximately  1  ft  of  settlement 
was  specified  in  design  of  the  embankment  to  compensate  for  residual 


consolidation  in  the  fill  and  foundation.  Based  upon  design  data, 
a  stable  foundation  is  assumed  for  this  structure. 

6 . 2  Embankment: 

6.2.1  Materials:  "As  built"  drawings  describe  the  dam  as  a 
zoned  structure.  Zone  I  of  the  dam,  consisting  of  the  cutoff  and 
interior  core,  was  constructed  with  mixtures  of  sand,  silt  and  clay 
materials  classified  as  SC,  CL  and  ML.  Zone  II  was  constructed  with 
more  permeable  mixtures  of  sand,  silt,  clay  and  gravel  classified  as 
SM,  CM  and  QC.  Materials  in  both  zones  were  to  be  compacted  to  95% 

of  maximum  dry  density  in  accordance  with  ASTM  Standard  D-698  (Standard 
Proctor) .  Maximum  lift  thickness  of  9  inches  and  maximum  rock  sizes 
of  6  inches  were  specified. 

6.2.2  Subdrains  and  Seepage:  No  special  foundation  treatment 
was  required.  In  attempt  to  control  seepage,  a  cutoff  was  constructed 
into  "slowly  permeable  material"  (clay  or  sandstone  bedrock)  below  the 
gravelly  stratum  along  centerline  of  the  embankment.  Details  are 
shewn  on  Plate  No.  5  of  Appendix  I.  An  internal  drainage  system 

was  also  constructed,  consisting  of  300  ft  of  6  inch  perforated  CMP 
enclosed  in  an  envelope  of  course  drain  fill  of  variable  depth. 

Drainage  pipes  were  provided  for  transmitting  the  collected  water 
to  the  plunge  pool  (See  Plate  No.  6,  Appendix  I).  In  attorpt  to  pre¬ 
vent  piping  around  the  principal  spillway  pipe,  6  anti-seep  collars 
were  included  as  shewn  on  Plate  No.  7,  Appendix  I. 

6.2.3  Stability:  A  stability  analysis  was  performed  for  this 
structure  and  the  report  describing  the  engineering  design  data  used 
is  included  in  Appendix  V.  These  data  were  reviewed  along  with  the 
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stability  analysis  and  were  found  to  be  acceptable.  Hie  factor  of 
safety  of  the  upstream  slope  for  the  drawn  down  condition  is  1.81  as 
given  in  Appendix  V.  Reference  1,  Appendix  VIII  reoanmends  a  factor 
of  safety  of  1.2.  The  factor  of  safety  for  the  downstream  slope 
under  steady  seepage  conditions  is  indicated  to  be  1.92.  The 
required  factor  of  safety  is  1.5  according  to  Reference  1. 

The  dam  is  37  ft  high  and  has  a  crest  width  of  14  ft.  The 
upstream  slope  is  2.5H:1V  with  a  10  ft  wide  berm  between  elevations 

79.6  and  80.6  msl.  The  downstream  slope  is  2.5H:1V.  The  dam  is 
subjected  to  a  sudden  drawdown  since  the  lake  level  can  be  drawn  down 

8.6  ft  in  one  day.  This  exceeds  the  critical  rate  of  0.5  ft  per  day 
for  earth  dams.  The  existing  pool  is  0.5  ft  above  the  maximum  control 
storage  pool,  which  is  at  the  crest  of  the  principal  spillway.  The 
dam  experiences  the  maximum  control  storage  pool  with  no  apparent 
side  effects. 


According  to  the  guidelines  presented  in  Design  of  Small  Dams, 


U.S.  Der 


it  of  the  Interior,  Bureau  of  Reclamation  for  small 


zoned  dams,  with  stable  foundations,  subjected  to  a  drawdown  and 


ocmposed  of  a  CL,  ML  to  SC  "core"  and  a  QC,  GM  to  SM  "shell",  the 


recarmended  slopes  are  3H:  IV  upstream  and  2 . 5H : IV  downstream.  The 
reccmrended  width  is  17.5  ft.  Based  on  these  general  guidelines, 
the  dam  has  an  inadequate  upstream  slope  and  inadequate  crest  width. 
6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 


Therefore,  according  to  the  Reconmended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes 
provided  static  stability  conditions  are  satisfactory  and  conventional 
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safety  margins  exist. 

6.3  Evaluation:  Based  upon  the  visual  inspection  and  the 
design  report,  the  foundation  is  considered  sound.  According  to 
general  Bureau  of  Reclamation  guidelines,  the  upstream  slope  is  in¬ 
adequate  and  the  crest  width  is  3.5  ft  less  than  reocmmended.  However 
based  on  review  of  the  SCS  stability  analysis,  the  structure  is  con¬ 
sidered  stable  as  designed  and  constructed.  Factors  of  safety  for 
the  upstream  slope  during  the  drawdown  condition  and  for  the  down¬ 
stream  slope  under  steady  seepage  meet  U.S.  Army,  Corps  of  Engineers 
guidelines.  Overtopping  of  the  dam  is  not  a  problem,  as  the  spillway 
will  pass  99  percent  of  the  FMF  (198  percent  of  the  SDF) .  Since  no 
undue  settlement,  cracking  or  sloughing  was  noted  at  the  time  of 
inspection,  it  appears  that  the  embankment  is  adequate  for  maximum 
control  storage  with  water  at  elevation  79.6  msl. 


SECTION  7  -  ASSESEMENT/KEMEDIAL  MEASURES 

7.1  Dam  Assessment;  Sufficient  engineering  data  is  available 
for  assessing  the  dam.  The  visual  inspection  revealed  no  findings 
that  proved  the  dam  to  be  unsound.  A  routine  maintenance  program 
does  not  exist.  Also,  there  is  no  emergency  operation  and  warning 
plan.  Overall,  the  dam  was  in  good  condition  at  the  time  of  inspec¬ 
tion.  U.S.  Amy,  Corps  of  Engineers'  guidelines  indicate  the  appro¬ 
priate  Spillway  Design  Flood  (SDF)  for  this  dam  is  the  *5  PMF.  The 
spillway  will  pass  99  percent  of  the  PMF  (198  percent  of  the  SDF) 
without  overtopping  the  crest  of  the  dam.  The  spillway  is  judged 
adequate.  Review  of  available  stability  data  indicates  the  structure 
is  stable  as  designed. 

7.2  Remedial  Measures:  It  is  reccrrmended  that  a  regular 
maintenance  operation  program  be  established  and  documented  for 
future  reference.  A  formal  emergency  procedure  should  be  prepared 
and  furnished  to  all  operating  personnel.  This  should  include  hew 
to  operate  the  dam  during  an  emergency  and  who  to  notify  including 
public  officials,  in  case  evacuation  from  the  downstream  area  is 
necessary.  Also,  the  inspection  revealed  the  following  maintenance 
items  that  should  be  scheduled  by  the  owner  during  a  regular  mainte¬ 
nance  period  within  the  next  12  months. 

a)  The  grass  on  the  dam  embankment  and  in  the  emergency  spill¬ 
way  should  be  cut  at  least  once  a  year  and  preferably  twice  a  year. 
Maintenance  is  recermended  in  the  early  surrmer  and  fall. 

b)  Trees  present  in  the  above  described  areas  should  be  removed 
as  part  of  an  annual  maintenance  program. 
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c)  The  eroded  crest  of  the  dam  should  be  reseeded  or  paved 
in  order  to  prevent  continued  surface  erosion. 

d)  The  saturated  area  located  to  the  left  of  the  outlet  pipe 
should  be  monitored  during  routine  maintenance  in  attempt  to  verify 
that  it  is  not  the  result  of  seepage  through  the  errbankment.  if  in¬ 
creased  saturation  or  flow  should  occur,  a  professional  Geotechnical 
Engineer  should  be  contacted  to  evaluate  the  problem  and  make  recommend 
ations  for  required  corrective  measures. 

e)  The  6  inch  drain  pipe  should  be  unplugged  and  monitored  to 
assure  proper  operation. 

f)  A  staff  gage  should  be  installed  to  monitor  water  levels. 
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APPENDIX  IV 
DESIGN  REPORT  SUMMARY 


.  S  DEPARTMENT  or  aG^'CL-lT jRE 


~.0‘_  r.'-uSi»v:r  On  SE»v  CE  — 


This  single  rurrose  oax  is  I  centre  approx  lately  Tiles  north 
ct  fclmrulr.,  ir<j  i  n  i  e  cn  a  iri^fcT)  rf  rotoxec  Creek.  1  t-e  Stafford, 
Virginia  7j  -  n.iriute  qu aarenci;  published  by  the  b.  b.  Geological  Sur¬ 
vey  can  Le  used  to  locale  the  site.  The  location  is  ec.-rrxixat  e  I  y  0 
25'  latitude  end  'JJ0  JO*  longitude. 


The  rurocse  of  the  structure  is  tc  reduce  erwnstreax  floocino  by 
'  providing  te'-.oorary  storage  for  the  runoff  fron  I.OOL  acres.  The  i  ex— 
j  porary  storage  is  released  gradually  through  a  two  -stage  or  5  nc  5  pa  I  • 
I  s  r  i  I  I  *  a \  systex .  Toe  results  of  the  hy  cr ■  I oo ic  and  hydraulic  c  otpu t  e- 
tions  are  c:iver.  on  sheet  U  of  tnis  report. 


The  structure  consists  of  a  corr.Dccfec  earth  fill  with  s  cutoff 
— extencing  through  sands  and  gravels  to  here  clay  end  sencstone.  A 
crainace  systex  is  located  uncer  the  erwostrsex  portion  cf  the  earth 
fill  tc  collect  sec- rage  anc  alleviate  uplift  pressures  enc  tc  control 
j  the  rnrc-atic  surface  wifrin  the  fill. 


The  principal  spillway  is  e  drop  i  r  I  ^  t  structure  consistinc  cf  a 


-steoe  rein;s 


concrete  r i ser ,  JO - i nch  diexeter  reinforced 


|  concrete  water  pi  re,  end  ri  crapped  plunge  pool  to  cissioate  the  snrr- 
j 

j  gy  of  nigh  velocity  discharge  6t  the  outlet  end  of  the  conouit. 


The  exercency  spillway  is  designee  as  an  earth  cut  in  tng  left 
abutment.  Ccries  of  retorts  co..rirg  geologic  emsifions  and  soil  en¬ 
gineering  tests  are  includec  in  the  cesion  folder. 


-2 


Stft  z. 


us  department  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 
DESIGN'  REpORT  SUMMARY 

Wo:ershed  Doto 

A  Structure  Cioss _ _ _ C 

B  Drainoge  Areo _ _  /EO<Q 

C.  Time  of  Concentration  -  Tc  _ _ _ /  fi 

D  Hydrologic  Curve  Number  -  Cn 

i.  Moisture  Condition  U  d>/.  5~ _ 


Pr i ncip ol  Spill woy 

A.  Conduit 

1.  Inside  Dio. _ ' _ _  30 

2.  Length _ _ _ POP 

B.  Riser 

1.  Inside  Dimensions _ 2. . 5* 7.  5~ 

2.  Height  (Floor  to  Crest )_ _ 23.0 

C  Weir  Length _ _ _ _ __ _  /5~ 

D  Orifice  Dimensions _ 2.2.  x  20 

E.  Reservoir  Drcin  Size _ _ _  30 _ _ 

F.  Tyre  of  Energy  Dissipoter _ _ Riprap  J3&3/P 

Emergency  Spillway 

A.  Width . . . . 200 

B.  Side  Slopes .  3  1! 

C.  Length  of  Levei  Secf.cn . . .  50 

D.  Exit  Slope . ”11”””-*'--.." _ I _ O- 05  . 

E.  Mox.  Velocity  in  £xif  Section  <£  D.  H.  W. _ 6  9 

F  Duration  of  Flew  thru  Ener.  Spillway  <g)  C  H.  W. .  //  O 

G  Frequency  of  Use . . . CUE  CLEARS 

Forth  Fill 

A.  Height  _ _ ; _ 54  O  _ 

B.  Voiume  . . _ .  66,  /OO 

C  Compcction _ 32.%. .  .5. t4or/ar.Q>.  procrt/j. r.. 

jyf  * 

i~  — I  e//oz.O 


/O'  /. 

e/79  6, 


FILL  PLACEMENT 


,1.2  ' 


J I SG i \ I A 

i.  GAlLO  IC/6 C 


P~T'AAC  CSG->:  S !  7£  \C.  2 


.'A-=oC-p 

I  c> 


Ail  t~c  r.c  rg'lcls  tret  ,  1 1  c-r  .sed  t  •.  c-nstruct  t-  is  .--carkmer  t  ere  suf¬ 
ficient  I  «•  -is~  in  o  "  e  a  -  ar.  a  lc*  In  re' t  --so  i  i  i  T  v  to  trg  extent  they 

can  oe  _sec  c  r.yrit-  in  ;nj  till.  7  r  e  si  I  tv  seres  will  generally  be  Placed 
downstream  an  a  tne  cieys  ana  sil~s  in  The  c-rctf  trencn  arc  Crntrul  area  of 
tr.e  cam.  f.'c  def’nitr  zoning  is  specified  C’CcjSe  the  clays  and  sarcs  ar.c  silts 
will  net  ce  easy  tc  separate  in  tha  -err-  *  areas.  Vixirc  the  materials  will 
rroc-ce  a  gccc  » i  i  l  mar  rial  rcr  an  v  ear:  r-  the  da.?  enc  ser-ar.teiy  «ve  have  de¬ 
fines  new  tc  rljce  tram. 


-arc  r-cx  cn  to  tc*tcn  th?  cutoff  trer.cn  was  net  locatec  Curing  t-e 

crclccic  in .  ,-s  t  i  .ja  t  i  cn ,  Cut  -.arc  clay  was  locates.  Belcw  t-,i_  clav  is  "'ucstrne 
and  sercstone.  The  rre'C"  will  most  lively  extend  to  rock,  bu»  as  lorg  as  it 
extencs  into  tne  h-ra  chi  a  sufficient  cutoff  shoulc  result. 

A  drainage  system,  to  intercert  ar,r  water  err.  relieve  any  pressure  that 
might  build  jo  in  the  foundation  will  li  installed.  This  orair.  will  also  craw 
aewn  the  phreatic  surface  in  the  ember, krr-nt .  With  coed  fill  material  in  abun¬ 
dance  and  a  good  cutoff  tc  rock  or  slowly  permeable  clays  available,  this  n2' 
structure  sneu I d  present  nc  construction  orrt l-ns. 

.Ye  have  net  followed  the  sc  i  I  s  labs  recommence  t  ion  to  undercut  the,  conduit 
to  harepen.  Based  cn  Afl.iscrj  ^£,  oereuraph  5,  ana  the  feet  that  long  joints 
will  be  sr-ecified  for  the  c-nduit,  we  do  not  feel  the  differential  consolida¬ 
tion  between  the  sands  ana  gravels  will  be  enough  to  adversely  etfect  the  func¬ 
tioning  of  the  principal  spillway. 
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UNITED  STATES  GOVERN M  ENT 

Memorandum 

TO  :  L.  S.  Button,  Smate  Conservation  Engineer,  date:  March  12,  1966 

SCS,  Richmond,  Virginia 

FROM  :  Lorn  P.  Dunnigan,  Head,  Soil  Mechanics  Laboratory, 

SCS,  Lincoln,  Nebraska 

subject:  ENG  22-5,  Virginia  WP-08,  Potomac  Creek,  Site  No.  2  (Stafford  County) 


ATTACHMENTS 

1.  Form  SCS-354,  Soil  Mechanics  Laboratory  Lata,  5  sheets. 

2.  Form  SC5-12S, •  Consolidation  Test  Lata,  1  sheets. 

3.  Form  SC5-355,  Triaxial  Shear  Test  Lata,  I;  sheets. 

4.  Fonx  SCS-366,  Direct  Shear  Test  Lata,  2  sheets. 

5.  Fcm  SCS-352,  Compaction  &.  Penetration  Resistance  Report.  9  sheets. 

6.  Form  SCS-IRO,  Drain  Memorials,  1  sheet. 

7-  Form  SCS-35T,  Summary  -  Slops  Stability  Analysis,  2  sheets. 

6.  Investigational  Plans  and  Profiles. 


DISCUSSION 


FOUNDATION 


A.  5e crock:  Sandstone  and  dark  gray  mudstone  underly  the  right  abutment 
and  the  floodplain.  Marine  sands  and  gravels  of  the  Pliocene  or 
Pleistocene  age  underly  the  thin  soil  mantle  on  the  left  abutment. 

The  residual  soil  is  about  10  feet  mhick  on  the  left  abutment,  from 
k  to  13  feet  thick  on  the  right  abutment  and  from  9  to  17  feet  thick 
in  the  floodplain  section. 


B.  Soil  Classification:  The  soil  overlying  the  bedrock  at  this  si  me  is 
stratified  sands,  silts  and  clays  classed  as  SM,  SC,  SC-SM,  ML,  MH, 

CL  and  CH.  The  extent  of  each  of  the  soil  classes  is  shown  clearly 
on  the  attached  form  SCS-35B.  The  alluvial  soil  on  the  right  side 
of  the  channel  appears  to  be  predominately  fine-grained  soils  classed 
as  ML,  MH,  CL  and  CH.  The  alluvium  on  the  left  side  of  the  channel 
appears  to  be  predominately  sandy  soil  classed  as  SM  and  SC. 

There  is  a  fairly  continuous  stratum  of  gravel  that  occurs  at  depths 
of  from  t  to  8  feet  in  the  floodplain.  The  gravel  stratum  ranges 
from  1  to  3  feet  thick  and  it  is  logged  as  GM  and  GP. 


The  sandy  soil  at  the  surface  in  the  vicinity  of  the  channel  and  at 
the  base  of  the  left  abutment  contains  from  15  to  17  percent  fines. 
The  sandy  material  represented  by  the  other  samples  submitted  contain 
more  than  2k  percent  fines. 
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The  fine -grained  soils  at  the  surf&oe  on  the  right  side  of  the 
floodplain  range  from  ML  to  CH. 

C.  Density:  Core  samples  were  submitted  from  TP  #10,  TP  #3,  end  TP  #101. 
The  samples  all  represent  the  surface  cone.  The  sandy  soil  from  TP  #10 
contained  17  percent  fines  and  the  density  ranged  from  I.55  g/cc 
(96.7  pcf)  to  1.60  g/cc  (99-5  pcf)  .  The  sample  from  TP  #3  contained 
32  percent  fines  and  had  a  density  of  1.17  g/cc  (91-7  pcf)  to  I.56  g/cc 
(97-3  Pcf).  The  sample  from  TP  #101  contained  8l  percent  fines.  The 
liquid  limit  is  52  and  the  PI  is  25.  The  sample  is  classed  as  CH  and 
the  density  of  test  specimens  trimmed  from  the  core  samrle  ranged  from 
l.l5  g/cc  (93.5  pcf)  to  1.50  g/cc  (93.6  pcf). 


D. 


Shear  Strength:  A  direc 
TP  ff3-  This  is  a  sandy 
from  T?  #10  ves  net  suit 
vas  the  only  sample  avai 
strength  information  for 
strength  values  obtained 


t  shear  test  vas  made  on  sample  ooWlpoT  from 
soil  from  the  right  abutment.  The  sample 
able  for  testing,  therefore,  sample  60V15B7 
Table  that  could  be  used  tc  provide  shear 
the  sandy  material  on  this  site.  The  shear 
are  0  =  35° >  c  =  225  psf.  A  consolidated 


undrained  tri axial  shear  test  vas  made  on  the  CK  sample  from  TK  #101. 
The  test  vas  made  at  saturation.  The  test  data  indicate  that  CH  is 
preconsclidated  and  the  shear  strength  has  been  conservatively 
interpreted  from  the  test  data  as  =  0,  c  =  2500  psf. 


E.  Consolidation:  A  consolidation  test  on  the  sample  from  T5  #101  shevs 
that  the  CH  has  been  pre consolidated  to  loads  in  excess  of  those  vhich 
vill  be  applied  by  the  proposed  embankment .  The  minimum  Pc  is  in  the 
range  of  7>0C  psf.  The  preconsolidation  indicated  by  the  test  may  be 
due  to  drying  or  possibly  because  the  sample  bad  a  tendency  to  svell 
vhen  the  loading  vas  less  than  lOQO  psf. 


The  other  foundation  materials  may  consolidate  somevhat  vhen  loaded. 
The  consolidation  potential  is  not  expected  to  be  high,  hovever. 

F.  Permeability:  The  gravelly  material  logged  as  GP  and  GW  in  the  flood- 
plain  may  be  quite  permeable.  We  anticipate  the  cutoff  trench  vill 
bottom  on  bedrock  or  in  tight  material  belov  this  depth,  however. 


EMBAJiSMENT 


A.  Classify  cation:  The  samples  submitted  from  the  emergency  spillway  and 
from  the  borrow  area  are  clessed  as  CL,  ML,  GC,  SC,  and  SM.  It  appear 
that  the  emergency  spillway  will  yield  about  45,000  cubic  yards  of 
material  that  may  be  used  in  the  embankment.  The  total  fill  require¬ 
ments  are  estimated  to  be  about  57>300  cubic  yards.  The  CL  and  ML 
samples  from  the  spillway  contain  from  54  to  69  percent  fines  and 
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from  21  to  33  percent  finer  than  the  number  203  sieve.  The  sandy 
materials  contain  from  lB  to  23  percent  fines  end  from  10  to  11 
percent  finer  than  0.032  an.  The  gravel  sample  contains  I9  percent 
gravel  and  ll  percent  fines. 


The  samples  submitted  from 
and  CL. 


the  emergency  spillway  are  classed  as  SC 


B.  Compacted  Density:  Standard  Proctor  compaction  tests  were  naae  on  the 
samples  from  emergency  spillway  and  frost  he  borrow  area.  The  maximum 
dry  densities  obtained  on  the  CL’s  ranged  from  101. p  pcf  to  113. 5  pcf. 

The  maximum  density  obtained  on  the  SM  and  SC  s espies  ranged  froE  110 
pcf  to  116  pcf.  The  Proctor  density  of  the  GO  is  117-5  pcf  and  the  ML 
has  a  Proctor  density  of  96.5  pcf. 

C.  Shear  Strength:  Shear  tests  were  sade  on  samples  6BV.Tl600,  l6C>3  and  l6op. 
The  available  quantity  of  each  type  c-f  Eater: al  tested  is  not  known  but 
it  is  considered  that  the  sarnies  tested  cover  the  range  of  materia  i 
sarpled.  The  test  data  is  suns arl zed  as  follows: 


iample  Nc. 

Type  of 
Shear  Test 

Sell 

Class 

Test  yd 
pcf 

Percent  of 

Theoretical 

Saturation 

Shear  Strength 

<t  ceg 

Vel- 

C  p£ 

63WT.600 

Direct 

SM 

10L.8 

Flooded 

35-5 

375 

63»fi603 

Tri axial 

CL 

107-0 

96 

23.0 

575 

6Bvn.6oU 

Tri  axial 

ML 

91.0 

93 

14.0 

725 

6oVl605 

Triaxial 

SM 

100.5 

93 

31.  C 

h,  7  r 

•  x 

SLOPE  STABILITY 

The  stability  of  2  l/2:l  slopes  was  checked  with  a  Swedish  circle  method  of 
analyses.  A  phreatic  line  was  assumed  froE  erergenev  spillway  elevation. 
The  no  drain  condition  was  assumed  for  the  analyses  of  the  downstream 
slcpe  and  the  full  drawdown  condition  was  assumed  for  analyses  of  the  up¬ 
stream  slope.  For  a  37-foot  embankment  the  lowest  factors  of  safety  were 
obtained  when  strength  values  of  0  =  23°,  c  =  575  '•'ere  used  to  represent 
the  shear  strength  of  the  embankment.  A  2  l/2:l  upstream  slcpe  has  a 
factor  of  safety  of  1.8l  and  a  2  l/2:l  downstream  slope  has  a  factor  of 
safety  of  1.92.  '  —  ~" 


The  shear  test  on  the  foundation  materials  indicate  that  the  foundation  is 
relatively  strong  and  the  analyses  on  the  maximum  embankment  section  is 
considered  to  represent  conditions  pretty  well. 
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SETTLEMENT  ANALYSES 


The  consolidation  potential  of  the  foundation  material  is  expected  to  be 
low  and  differential  settlement  is  not  expected  to  be  a  problem. 


PEC  OKMEIvDATI  ONE 


A.  Cutoff :  In  the  floodplain  section  ve  recommend  that  the  cutoff  trench 
bottom  in  slovlv  permeable  material  belov  the  gravelly  stratum  that 
occurs  at  depths  of  from  k  to  8  feet.  The  trench  may  have  to  extend 
to  bedrock  in  some  areas  to  accomplish  this.  We  suggest  that  the 
trench  or.  the  abutment  bottom  on  bedrock  or  if  slowly  permeable  materials 
overly  bedrock  the  trench  could  bottom  at  a  shallower  depth.  We  suggest 
that  CL  material  be  used  for  backfill.  We  recommend  that  the  backfill 
be  compacted  to  a  minimum  of  95  percent  cf  standard  Proctor  density  with 
the  control  based  on  the  minus  fraction.  A.  placement  moisture  content 
near  optimum  is  suggested.  ~  “  ~  ~~ 


3.  Principal  Spillway:  Two  locations  were  investigated  for 
spillway.  Location  A  crosses  centerline  at  station  L+pC 
B  cresses  centerline  at  station  p+35* 

The  foundation  materials  at  both  locations  consist  cf  sandy  and  gravelly 
soil  overlying  silts  and  clays  that  logged  as  very  hard.  At  location 
A  the  gray  to  black  clay  that  is  logged  as  very  hard  occurs  at  depths 
of  from  p.p  to  6.0  feet.  At  location  3  the  gravelly  stratum  occurs  at 
depths  of  from  0  to  5*5  Teet  and  the  gray  tc  black  clay  cr  green  silt 
that  is  logged  as  very  hard  occur  at  depths  of  from  3-5  feet  to  S  feet. 
The  conduit  may  be  located  at  either  location.  If  location  A  is  used 
we  suggest  that  the  conduit  trench  be  excavated  tc  the  "very  hard”  clay 
that  underlies  the  sand  and  gravel  alluvium  because  of  the  possibility 
of  nor.-ur.ifom  consolidation  between  the  sands  End  the  gravel.  If 
location  3  is  used  it  may  be  possible  to  bottom  the  tteneh  in  the  GK. 

It  occurs  as  a  continuous  stratum.  If  the  GM  is  non  uniform,  the 
trench  could  be  bottomed  on  the  "very  hard"  clay  or  silt. 

The  trench  backfill  should  be  like  that  suggested  for  the  cutoff  trench. 

C.  Drain:  Positive  cutoff  is  not  certain,  therefore,  we  suggest  a  drain  to 
provide  a  safe  outlet  for  seepage  that  may  occur  through  the  foundation 
and  also  tc  prevent  the  phreatic  line  from  emerging  on  the  downstream 
slope.  A  trench  drain  located  at  about  c/b  =  0.6  could  be  used.  The 
gradation  limits  suggested  for  a  single  filter  ere  shown  on  the  attached 
form  SCS-130.  If  desired  a  double  filter  with  the  appropriate  grading 
limits  could  be  used. 


the  principal 
and  location 
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S’ibj:  ENG  22-5,  Virginia  WP-05,  Potomac  Creek,  Site  No.  2 


D.  Embankment  Design: 

1.  Placement  of  Material:  We  assume  that  there  will  be  about  145,000 
cubic  yards  of  material  excavated  from  the  emergency  spillway. 

The  materials  are  classed  as  CL,  ML,  SM  and  GC  and  they  will  make 
up  about  77  percent  of  the  fill.  We  don’t  know  the  volume  of 
each  of  the  soil  classes  represented  but  if  possible  we  suggest 
that  the  CL  and  ML  materials  be  used  for  a  core  section  in  the 
embankment .  The  SC  and  CL  like  samples  63wl6o6  and  1607  from  the 
borrow  area  could  also  be  used  in  the  core  section.  The  SM  like 
samples  6SW1600,  1602  and  1605  could  be  used  anywhere  in  the 
embankment.  We  expect  that  the  SM  will  be  slightly  more  permeable 
than  the  CL,  ML  and  SC  and  for  this  reason  we  suggest  that  it  be 
utilized  in  the  downstream  section  if  practical. 

The  GC  material  can  probably  be  utilized  to  the  best  advantage  in 
the  shell  section. 

We  recommend  that  all  of  the  embankment  material  be  placed  at  a 
minimum  of  95  percent  of  standard.  Proctor  density  with  the 
control  based  on  the  minus  #4  fraction.  If  there  is  a  signifi¬ 
cant  amount  of  the  GC  the  control  might  be  altered  to  a  method 
specification. 

We  suggest  a  placement  moisture  content  near  optimum. 

2.  Slopes :  The  stability  analyses  based  on  the  shear  strength  values 
of  the  samples  submitmed  indicate  that  the  proposed  2  l/2:l  slopes 
have  acceptable  factors  of  safety. 

3.  Settlement;  An  overfill  allowance  of  .75,-foot  is  suggested  to 
compensate  for  residual  consolidation  in  zhs  fill  and  "foundation. 


r\ 


cc: 

L.  S.  Button,  Richmond  (3) 
N.  F.  Bogner,  Upper  Darby 


V-5 


MATERIALS  U.  S.  DEPARTMENT  of  AGRICULTURE 
TESTING  REPORT  SOIL  CONSERVATION  SERVICE 


SUMMARY  -  SLOPE 
STABILITY  ANALYSIS 


Font  scs  vA-y 
SkMI  1  Of _ G__ 


UNITEO  ST»7ES  0€F*«TMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 

GENERAL 

_  Stafford  w  T  „  .  . 


/ 

/ 


Coun(y  Stafford _ . _ * _ y  Sk _ T _ * _ ;  *****  _?0toqag_Cr«ftc 

VP— 2— 2  2  T  <» 

$vfc»*!«r*htd _ Fund  cits* — .  —  .  * - Sitf.Tjr^r  »  _  Structure  cun  - 5 - 

(FP-2.  w?  i.  etc )  46 

.  .  1  C  *  r_  T?»*<ir+  nnfi  1  ao  row  DltC  9/P' 


Investigiied  by  _ * _ _ 

(signeture  and  tit*;  % 


.  EsM.pmtni  M!«a  Frojit  end  leader _ 

(Type,  s.n,  m*»e.  mode).  etc.) 

SITE  DATA 


rLh  Fill 


Dre.rijt  t'tt  s.ye  2. 3?  sa  w  .  _ ecres.  Type  sf  structure  ~  1  1 

Direst, on  at  .ii'ey  tre-S  .eawnstreim. _ _ .  Vis.mum  ne.ght  ot  till _ , 

57.494 

c$:  mstea  »olune  at  ccmcictsi  ‘ill  •ec.i.rerl - - - * - yt’ds 

STORAGE  ALLOCATION 


.Purpose  -F— CCC- 

_ teet.  Length  of  Til 


Flccd  .-detection 

»nr*h  of  fill  OOL/ 


Sesme-t 

F'asawffr 


Vs'une  'ic.  ft  1 

102 

429 


Sjrtece  Irei  .ecres: 

13 

45 


Destr.  il  Dim  (feet, 
10.8 
28.1 


SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 
Gently 


?k»::.i'»cr.c  ies-r  rt.cn  G-C& -  -«5l  PI 3-in _ rccoj'a;’iy  .X>l.'..lrg _ .  t“  t.de  ;t  sect  3'?  _ SV  -r _ 

Ttesc-.sis  ;•  itj—.t—.z  Le-f  _ je’ss't.  n  gnt _ _ __  peter.:.  fl.cth  at  fiscs:.*:-.  s:  rente-, ne  cf  aim _ -s'- _ 

i...  Potcsac  Creek  Site  2  la  located  in  Stafford  County.  Virginia,  about  5 
riles  north  of  Fredericksburg.  The  site  ia  on  a  northern  tributary  of  Fctcrno  Creak 


Pleistocene  a 


.e  and  the  flood 


nderliin  by  asrinc  sa-ids  and  rrsvels  of  Pliocene  o. 


Ore  .aceous  rocks.  The  Acuia  Foma 


n  the  Patuxent  Fcmtaticn  and  below  -  ne 


rlelgtoceua  sands  and  gravels.  All  units  dip  gently  east-southeast. _ _ 

Residual  soil  occurs  on  the  daa  abubyjeats  and  adjacent  hilltops.  The  3-corixoc 


sand. 
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Sandstone  and  hard  gray  clay  outcrops  along  the  right  aide  of  the 
Valley  upstream,  vhere  the  creek  cuts  into  the  hillside.  The  sandstone 
forms  a  cap  layer  over  the  mudstone.  The  stream  pattern  ia  a  dendritic 
one  with  broad  valleys  incised  in  the  Coastal  Plain  sediments. 


Methods  and  Procedures 


1.  Soils  were  classified  according  to  the  Unified  Soil  System.  The 
USDA  System  was  used  to  correlate  borrow  material. 

2.  Seismic  and  resistivator  surveys  were  made  in  the  foundation. 


Centerline  of  the  Dam 


The  centerline  of  the  dan  is  located  on  a  wide  flood  plain  between 
moderately  sloping  abutments.  Gray  sandstone,  dark  gray  mudstone,  and 
marine  sands  and  gravels  underlie  the  residual  and  alluvial  soils.  On 
the  left  abutment,  residual  soil  extends  from  Station  3+90  to  the  top 
of  the  dam.  Four  feet  of  yellow-brown  sand  overlie  a  foot  of  gravel, 
which  in  turn  overlies  1-2  feet  of  gray  silty  sand.  Below  this  is 
another  gravel  layer  fnfr)  gray-green  silty  clay  or  sandy  silt,  mottled 
brown  and  yellow.  This  layer  is  a  very  hard  parent  material  that  may 
be  of  the  Acuia  or  Patuxent  formations. 

Cn  the  right  abutment,  3-4  feet  of  brown  to  yellow-brown  clayey 
sand  overlie  gravel  or  gray  to  yellow- white  silty  sand.  Gray,  very 
hard  clay  lies  at  the  bottom.  On  both  abutments,  the  sand  and  gravel 
layers  tend  to  intersect  the  slope  rather  than  parallel  it. 

In  the  flood  plain,  3-6  feet  of  silt,  clay,  or  sand,  mottled  brown 
and  gray  (Ochlockonee  Series),  overlie  2-3  feet  of  gray  silty  to  clayey 
sand.  In  some  places  this  layer  is  missing  and  the  top  layer  rests 
directly  on  2-3  feet  of  topaz  and  quarts  gravel.  Below  the  gravel  is 
dark  gray  to  black  silty  clay,  which  was  penetrated  no  more  than  3  feet 
before  refusal.  Toward  the  left  side  of  the  flood  plain,  the  top  layer 
becomes  a  gray-brown  silty  sand,  without  mottles.  In  the  vicinity  of 
Station  5+25  the  dark  clay  layer  in  the  bottom  becomes  a  green  clayey 
sand  or  sandy  clay  (Acuia?).  Cutoff  varies  from  S  feet  to  more  than 
17.5  feet  below  the  flood  plain.  Thirteen  test  pits  were  dug  along  the 
centerline  of  the  dam.  They  are  TP-1  to  TP-13. 
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Principal  Spillway 

Two  pipe  locations  were  investigated.  Pipe  "A"  across  the  centerline 
of  the  dam  at  Station  4+50  on  the  centerline  of  the  dam  and  Station  2+00 
on  the  centerline  of  the  pipe.  The  two  centerlines  form  an  angle  of  86. 5° • 
Conditions  are  generally  the  same  as  along  the  centerline  in  the  flood 
plain,  except  that  2-3  feet  of  clayey  silt  or  silty  sand  lie  between  the 
gravel  layer  and  the  hard  dark  clay  layer  along  the  downstream  half  of  the 
pipe.  Gravel  is  locally  missing,  and  there  are  occasionally  two  layers  of 
gravel  separated  by  sand.  The  bedrock  surface  lies  8.0-9. 5  feet  below 
ground  and  undulates  gently  in  elevation  between  60.7  and  59*1  feet  above 
sea  level. 

Pipe  "B"  crosses  the  centerline  of  the  dan  at  Station  5+35  on  the 
centerline  of  the  dam  and  Station  1+75  on  the  centerline  of  the  pipe. 

The  two  centerlines  intersect  at  70°.  Again,  conditions  are  similar  to 
these  of  the  flood  plain  portion  of  the  centerline  of  the  dam.  The  rock 
surface  (refusal)  lies  from  6-12.5  feet  below  ground;  elevation  of  rock 
varies  from  59-6-57.7  feet  above  sea  level.  Fourteen  test  pits  were  dug 
along  the  pipe  locations.  They  are  TP  301  to  T?  314- 


Foundation 

General  foundation  conditions  are  similar  to  conditions  along  the 
dam  and  pipe  centerlines.  Depth  to  rock  averages  about  11  feet  below 
the  surface  and  the  water  table  is  about  5-6  feet  down.  Eleven  test 
pits  were  dug  in  the  foundation.  They  are  TP  401  to  TP  4U- 


Emergency  Spillway 

The  emergency  spillway  is  located  in  a  gently  sloping  hilltop, 
incised  by  a  gully,  left  of  the  left  abutment.  Test  pits  were  dug  in 
a  rectangular  grid  pattern  with  spec  ’  usually  of  100  feet.  4-6  feet 
of  yellow-red  to  yellow-brown  silty  s^nd  or  sandy  silt  (Caroline  Series) 
overlie  3-4  feet  of  red-gray  or  brown-gray  mottled  clayey  silt  or  sand. 
The  upper  layer  is  often  absent.  Below  the  mottled  layer,  to  a  depth  of 
16  feet  or  more,  are  gravel  and  sand  beds;  the  sand  is  generally  yellow, 
gray,  or  white  in  color  and  probably  is  Pleistocene  beach  sand.  SrjQ  1 
pieces  of  decayed  twigs  were  found  embedded  in  sand  at  10  feet  or  more 
bere.  Ko  rock  was  encountered  above  grade.  21  test  pits  were  dug  in 
tha  spillway  area.  They  are  numbered  TP-201  to  TP-221. 
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Borrow  Area 


In  addition  to  the  material  available  in  the  spillway,  borrow  was 
prospected  in  the  part  of  the  flood  plain  and  lover  slopes  within  the 
sediment  pool  area.  The  borrow  area  extends  about  750'  upstream  from 
the  dam  and  ie  400*  vide.  The  materials  are  similar  to  those  described 
earlier.  The  water  table  lies  from  2. 0-9*0  feet  below  ground.  Gray-green 
very  hard  silty  sand  underlies  the  alluvium  at  about  8  feet  in  most  places. 
It  may  be  of  the  Aquia  Formation.  Sixteen  test  pits  were  dug  in  the 
borrow  area.  They  are  numbered  TP-101  to  TP-116. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


SOIL  SAMPLE  LIST 

SOIL  AND  FOUNDATION  INVESTIGATIONS 


Location  Stafford  County 


Watershed. 


Potosac  Creek 


Submitted  by. 


Joseph  W»  Gaffney 


Sent  by. 


Truck 


Field 

Sample 

No. 


(carrier) 


Owner. 


Sub-watershed. 


Government  B/L  No.. 


Site  No.  _ 
Nov. 


Sample  Description 


Location 


Type  of 
Sample 


Undist.  I  Dist. 


X 


Sedirent  Pool 


ST A.  4+40  C/L  Den 


Spillway  2C0'  R  STA.-1+C0  C/L 


Spillway  200»  R  STA.-1+C0  C/L 


Spillway  200*  L  STA.  0+C0  C/L 


Spillway  200»  L  STA.  0+00  C/L  Dab  11.5  14.0 


Spillway  200'  R  STA.  1+00  C/L  Deb  4.5  6.5 


Spillway 


Spillway  200»  R  STA.  2+00  C/l  Deb  13.5  16.0 


Pipe  "A"  1+75  1.0  2 


Pipe  "A"  3+25  j  1.0  3.5 
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Locution  Stafford  County 
watershed  Potomac  Creek 


Owner. 


Sub-woter$hed. 


Submitted 


Sent  by. 


(carrier) 


_ Site  No  1 

Dote  Kov,  19  67 


Government  B/L  No. _ 


Type  of 
Sample 


Depth 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


SCS  I’K 
REV.  2  t* 

SHEET  _  '  n» 


WATERSHED 

Potomac  Creek 

SUB  WATERSHED 

COUNT* 

Stafford 

STATE 

Virginia 

STFE  NO. 

2 

SITE  GROUP 

STRUCTURE  CLASS 

I  e 

INVESTIGATED  BY:  (SIGNATURE  OF  GEOLOGIST' 

Geologist 

DAT9/67 

IN-SERVICE  USE  ONLY 
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INTERPRETATIONS  AND  CONCLUSIONS 


1.  Ths  cutoff  trench  should  be  taken  to  bedrock.  The  dark  gray,  black,  or 
green  oleys  and  clayey  sands  in  which  refusal  occurred  are  very  tight 
and  should  make  a  good  foundation. 

2.  Ko  rook  will  have  to  be  removed  from  the  emergency  spillway. 

3.  Pipe  B  is  the  better  location  insofar  as  it  lines  up  with  the  creek 
downstream.  Some  of  the  pipe  will  be  in  the  stream,  but  as  this  portion 
lies  in  the  foundation,  a  diversion  will  have  to  be  cade  in  any  case. 

4.  Sufficient  borrow  is  available  to  construct  the  embankment.  Placement  of 
borrow  materials  ie  given  in  the  soil  correlation  chart.  Good  core 
material  is  to  be  had  in  several  layers  of  the  alluvial  Ochlockonee  Series 
and  the  Caroline  Series  in  the  emergency  spillway.  The  water  table  should 
be  lowered  in  the  flood  plain  so  as  to  give  an  average  of  6  to  7  feet  of 
dry  borrow. 

5.  All  topsoil  should  be  stockpiled  for  use  as  top-dresEing. 
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PREVIOUS  INSPECTION  REPORTS 


OPERATION  AND  MAINTENANCE  INSPECTION  REPORT 


Watershed:  Potomac  Creek,  Site  #2 


Date:  June  20,  1979 


Inspected  by:  R.  E.  Sotzing  -  Stafford  Sanitary  District,  Wayne  Brooks  - 
Russell  &  Axon,  Jean  Jones  -  Tri-County  SWCD,  Jim  Blodgett 
and  Don  Farmer  -  Soil  Conservation  Service. 


1.  There  was  no  evidence  of  any  major  erosion  problem  at  this  time. 

2.  Although  the  vegetation  was  in  fairly  good  shape,  it  was  suggested 
that  some  lime  and  fertilizer  be  applied  based  on  the  results  of  a 
current  soils  test.  It  was  also  noted  that  occasional  mowing  would 
not  only  control  weeds  and  shrubs,  but  it  would  also  improve  the  vigor 
of  the  vegetation. 

3.  Volunteer  pines  and  maples  are  still  present  on  the  dam  and  emergency 
spillway.  These  trees  should  be  removed  as  soon  as  possible. 

4.  The  principal  spillway  and  foundation  drains  appear  to  be  operating 
properly. 
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OPERATION  AND  MAINTENANCE  PLAN 
Potomac  Creek  Site  #2 
Stafford,  Virginia 


The  County  of  Stafford  Is  responsible  for  the  proper  operation  and  main- 
tenance  of  this  structure. 

As  part  of  the  operation  and  maintenance,  visual  Inspections  will  be  made 
annually  and  after  major  storms.  These  Inspections  will  Include  repre¬ 
sentatives  of  Stafford  County,  Tri-County  Soil  and  Water  Conservation  District 
and  the  Soil  Conservation  Service.  A  report  will  be  prepared  after  each  of 
these  Inspections  to  document  the  groups  findings,  as  well  as,  determining 
the  type  of  maintenance  required.  A  follow-up  report  will  also  be  pre¬ 
pared  showing  the  status  of  any  required  maintenance. 

To  sustain  a  vigorous  stand  of  vegetation  on  the-dam  and  spillway,  the  fol¬ 
lowing  maintenance  should  be.  performed: 

A.  LIME  AND  FERTILIZER  -  Lime  and  fertilizer  should  be  applied  based 
on  recent  soils  test.  Generally,  liming  and  fertilizing  should  be 
done  every  2-3  years. 

Apply  lime  and  fertilizer  between  August  75  -  October  1. 

B.  MOWING  -  If  possible  to  do  safely,  mow  the  Serlcea  Lespedeza  every 
2-3  years  In  July  15  -  August  15.  However,  It  Is  not  essential 
that  the  steep  areas  be  mowed. 

Do  not  mow  below  4  Inches. 

C.  BRUSH  CONTROL  -  All  woody  vegetation,  trees,  shrubs,  etc.  should 
be  removed  as  soon  as  possible. 

D.  DEBRIS  REMOVAL  -  All  debris  that  has  been  deposited  by  flows 
through  the  emergency  spillway  should  be  removed. 

E.  TRAFFIC  -  4-wheel  drive  or  other  vehicles  should  not  be  permitted 
on  this  site  except  to  perform  necessary  maintenance. 
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APPENDIX  VIII  -  REFERENCES 


1.  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  Depart¬ 


ment  of  Army,  Office  of  the  Chief  of  Engineers,  46  pp. 

2.  Design  of  Small  Dams,  U.S.  Department  of  Interior,  Bureau  of 
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4 .  Section  4,  H 


Part  1,  Watershed  Planning,  SCS  National 
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